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(57) Abstract: 

The present invention relates to a 



pharmaceutical composition for oral administration, 



■ • « « basic drug a lipophilic substance, and/or a cyclodextnn. 
through oral administration. 
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SPF.nTFTCATION 



PHARMACEUTICAL COMPOSITION FOR ORAL ADMINISTRATION 
T prH>JTCAL FIELD 

The present invention relates to a pharmaceutical composition characterized by better oral 
absorption of basic drugs that are not readily absorbed through oral administration. 

p A rynT?miND ART 

Some basic drugs have low gastrointestinal absorption, preventing the intended 
pharmaceutical effect from being obtained through oral administration. 

Such basic dmgs with poor oral absorption have conventionally been administered by 
ravenous or intramuscular injection, but there are many problems with injections, such as pam 
and myopathy, as well as the fact that the use of injections can be complicated. 

The use of additives (absorption promoters) to achieve better absorption has been proposed to 
overcome such drawbacks. However, the use of such absorption promoters can induce mucosal 
disorders. Increasing the permeability of the gastrointestinal mucosa, which serve as a bamer m 
the living body, can sometimes result in the absorption of various superfluous components, as 
well as the absorption promoter itself, which can lead to toxicity. Safety can thus become a 
problem. 

Cyclodextrins, meanwhile, are non-reducing mal.ocligosaccharides with 6 to 12 cyclically 
joined glucose molecules, in which an enclosed tubular space is known to incorporate vanous 
compounds to form clathrates. Although cyclodextrins have been reported to enhance oral 
absorption of certain compounds, this is a matter of the inclusion of the compounds m the 
cyclodextrins. Because basic compounds have polar groups such as amino groups m then 
chemical structure, they are generally not incorporated into the molecular space of cyclodextnns. 

Conventional technology thus has yet to provide a safe way of efficiently improving the oral 
absorption of basic drugs characterized by low oral absorption. 

An object of the present invention, which is intended to overcome the drawbacks of the pnor 
art, is to provide a safe way of improving the oral absorption of basic drugs which otherwise 



.,„„„, * ^ * ^ ^ X ° Kl ' aJmi,:is:cK ' 1 " f 

their poor gastrointestinal absorption. 

D1^LQ 3 IPF£'' ; ™= TNVKNTION 

The inventors undertook extensive research on ways ,„ improve the ora, absorp.,o„ of basic 
drugs whose Pharmacol efficacy was no. amenaHe to ora, administration. The present 
inv Lion was perfected upon the discovery tha, the ora, absorption of bas.c drugs can be 

te h i!ficlny the present invention is intended to provide a pharmaceutica, composition for 



As use* herein, a basic drug is defined as a drug having one or more basic groups such as 
where the basic groups are present in the chemica, structure are no, pamcular.y hm.ted. For 
near one end, or at or near both ends. 

groups Basic extracts of naturaUy derived ga,enica,s or the like (extracts, ttnctures, e c), baac 
Intends is„,a,ed from such extracts, chemiCy synthesized basic compounds, and so for* 
are induded. The drug may consist of a sing,e ingredient, or a mixture of two or more 

^rstereoLers.Suchoptica, isomers, stereoisomers, and their —es are mciuded 
permissib,e sah, Specific examp.es inCude minera, acid sa,ts such as hydroch,„ndes 
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methanesulfonates, 2-hydroxyethanesulfonates, and p-toluenesulfonates; and organic 
carboxylates such as acetates, propionates, oxalates, malonates, succinates, glutarates, adipates, 
tartrates, maleates, malates, and mandelates. 

Examples of solvates of such basic drugs or their salts include any pharmaceutical^ 
permissible solvate. Hydrates are preferred. 

The basic drug in the present invention is not particularly limited. For example, basic drugs 
which do provide satisfactory pharmacological efficacy when orally administered, despite their 
poor gastrointestinal absorption, would be able to be used in lower doses, with fewer adverse 
drug reactions, if the oral absorption could be improved. Basic drugs which have not afforded 
satisfactory pharmacological efficacy because of their poor gastrointestinal absorption would be 
able to provide better efficacy as a result of such improved absorption. Drugs with poor 
gastrointestinal absorption are generally highly hydrophilic. 

Examples of basic drugs which are used in the present invention include aromatic amidine 
derivatives, salts of such derivatives, solvates of such derivatives, and solvates of salts of such 
derivatives. As used herein, aromatic amidine derivatives are compounds with an aromatic 
amidine structure in the chemical structure, which are included in the aforementioned basic 
compounds. Specific examples include the derivatives represented by General Formula (I) given 
in Japanese Unexamined Patent Application (Kokai) 5-208946 and International Laid Open 
Application WO 96/16940, salts of such derivatives, solvates of such derivatives, and solvates of 
salts of such derivatives. 




X-CCH 2 )-Y (1) 



(where R 1 is a hydrogen atom or lower alkoxyl group; 

R 2 is a hydrogen atom, lower alkyl group, lower alkoxyl group, carboxyl group, alkoxycarbonyl 
group, carboxyalkyl group, or alkoxycarbonylalkyl group; 

R 3 is a hydrogen atom, carboxyl group, alkoxycarbonyl group, carboxyalkyl group, 
alkoxycarbonylalkyl group, carboxyalkoxyl group, or alkoxycarbonylalkoxyl group; 
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R 4 is a hydrogen atom, halogen atom, amino group, cyano group, nitro group, hydroxyl group, 
lower alkyl group, or lower alkoxyl group; 
n is a number from 0 to 4; and 

A is a C, to C 4 alkylene group optionally substituted with 1 or 2 hydroxyalkyl groups, carboxyl 
groups, alkoxycarbonyl groups, carboxyalkyl groups, or alkoxycarbonylalkyl groups, or is a 
group represented by the Formula 

R 5 
I 

— B— N — 

{where B is a lower alkylene group or carbonyl group; R 5 is a hydrogen atom or a group 
represented by the formula -D-W-R 6 (where D is a group represented by the formula 



— C — 

(where Z is an oxygen atom or sulfur atom), a group represented by the formula 

O O 
II II 

— c — c — 

or a sulfonyl group, 

W is a single bond or a group represented by -NR 7 - (where R 7 is a hydrogen atom, carbamoyl 
group, lower alkoxycarbonyl group, mono- or di-lower alkylaminocarbonyl group, lower 
alkylsulfonyl group, mono- or di-lower alkylaminothiocarbonyl group, optionally substituted 
lower alkyl group, or optionally substituted lower alkanoyl group), 

R 6 is a hydroxyl group, lower alkoxyl group, optionally substituted lower alkyl group, optionally 
substituted aryl group, or optionally substituted heteroaryl group)}; 
X is a single bond, oxygen atom, sulfur atom, or carbonyl group; 

Y is an optionally substituted saturated or unsaturated 5- or 6-member heterocyclic group or 
cyclic hydrocarbon group, optionally substituted amino group or optionally substituted 
aminoalkyl group; and 
the group represented by 
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is selected from indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, 
benzothiazolyl, naphthyl, tetrahydronaphthyl, and indanyl. The following compounds 
examples. 
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Such compounds are well known, and can be prepared-in the usual manner. 

Preferred among them are compounds such as derivatives represented by General Formula 

(1), salts of such derivatives, solvates of such derivatives, and solvates of salts of such 

derivatives. 

Examples of lower alkyl groups in General Formula (1) include any C, to C 6 straight chain, 
branched, or cyclic alkyl groups. Specific examples include methyl, ethyl, propyl, isopropyl, 
butyl, secondary butyl, tertiary butyl, pentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, and 
cyclohexyl groups. 

The lower alkyl groups may be substituted. Examples of groups which can be substituted for 
the lower alkyl group include halogen atoms, carboxyl groups, carbamoyl groups, amino groups, 
cyano groups, nitro groups, lower alkanoyl groups, lower alkoxyl groups, lower alkoxycarbonyl 
groups, mono- or di-lower alkylamino groups, aryl groups, aralkyloxy groups, aryloxy groups, 
mercapto groups, lower alkylthio groups, lower alkythiocarbonyl groups, hydroxyl groups, 
carbamoyl groups [sic], and mono- or di-lower alkylaminocarbonyl groups. 

The lower alkoxyl groups can have 1 to 6 carbon atoms. Specific examples include 
methoxyl, ethoxyl, propoxyl, isopropoxyl, butoxyl, secondary butoxyl, and or tertiary butoxyl 
groups. 

Examples of alkoxycarbonyl groups include methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, and butoxycarbonyl groups. 

Examples of carboxyalkyl groups include carboxymethyl, carboxyethyl, and carboxypropyl 

groups. 

Examples of alkoxycarbonylalkyl groups include methoxycarbonylmethyl, 
ethoxycarbonylmethyl, propoxycarbonylmethyl, methoxycarbonylethyl, ethoxycarbonylethyl, 
methoxycarbonylpropyl, and ethoxycarbonylpropyl groups. 

Examples of carboxyalkoxyl groups include carboxymethoxyl, carboxyethoxyl, and 
carboxypropoxyl groups. Examples of alkoxycarbonylalkoxyl groups include 
methoxycarbonylmethoxyl, ethoxycarbonylmethoxyl, propoxycarbonylmethoxyl, 
methoxycarbonylethoxyl, and ethoxycarbonylethoxyl groups. 
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Examples of hydroxyalkyl groups include hydroxymethyl, hydroxyethyl, hydroxypropyl, and 
hydroxybutyl groups. Examples of C, to C 4 alkylene groups include methylene, ethylene, 
trimethylene, and tetramethylene groups. 

Examples of mono- or di-lower alkylaminocarbonyl groups include mono-lower 
alkylaminocarbonyl groups such as methylaminocarbonyl, ethylaminocarbonyl, 
propylaminocarbonyl, isopropylaminocarbonyl, butylaminocarbonyl, isobutylaminocarbonyl, 
pentylaminocarbonyl, isopentylaminocarbonyl, hexylaminocarbonyl, and isohexylaminocarbonyl 
groups. Examples of dialkylaminocarbonyl groups include dimethylaminocarbonyl, 
diethylaminocarbonyl, dipropylaminocarbonyl, diisopropylaminocarbonyl, 
dibutylaminocarbonyl, and dipentylaminocarbonyl groups, and other symmetrical 
dialkylamiocarbonyl groups di-substituted with lower alkyl groups, as well as asymmetrical 
dialkylaminocarbonyl groups di-substituted with different lower alkyl groups, such as 
ethylmethylaminocarbonyUmethylpropylaminocarbonyl, ethylpropylaminocarbonyl, 
butylmethylaminocarbonyl, butylethylaminocarbonyl, and butylpropylaminocarbonyl groups. 

Examples of lower alkylsulfonyl groups include methyl sulfonyl, ethylsulfonyl, 
propylsulfonyl, isopropylsulfonyl, butylsulfonyl, isobutylsulfonyl, pentyl sulfonyl, 
isopentylsulfonyl, hexylpropyl, and isohexylpropyl groups. 

Examples of mono- or di-lower alkylaminothiocarbonyl groups include mono-lower 
alkylaminothiocarbonyl groups such as methylaminothiocarbonyl, ethylaminothiocarbonyl, 
propylaminothiocarbonyl, isopropylaminothiocarbonyl, butylaminothiocarbonyl, 
isobutylaminothiocarbonyl, pentylaminothiocarbonyl, isopentylaminothiocarbonyl, 
hexylaminothiocarbonyl, and isohexylaminothiocarbonyl groups. Examples of 
dialkylaminothiocarbonyl groups include dimethylaminothiocarbonyl, diethylaminothiocarbonyl, 
dipropylaminothiocarbonyl, diisopropylaminothiocarbonyl, dibutylaminothiocarbonyl, 
dipentylaminothiocarbonyl, and other symmetrical dialkylaminothiocarbonyl groups di- 
substituted with lower alkyl groups, as well as asymmetrical dialkylaminothiocarbonyl groups 
di-substituted with different lower alkyl groups, such as ethylmethylaminothiocarbonyl, 
methylpropylaminothiocarbonyl, ethylpropylaminothiocarbonyl, butylmethylaminothiocarbonyl, 
butylethylaminothiocarbonyl, and butylpropylaminothiocarbonyl groups. 
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Examples of lower alkanoyl groups include formyl, acetyl, propionyl, butyryl.isobutyryl, 
valeryl, isovaleryl, pivaloyl, and hexanoyl groups. Acetyl, propionyl, and butyryl groups are 
preferred, while acetyl and propionyl groups are especially preferred. Lower alkanoyl groups 

may have substituents. 

Examples of groups with which lower alkanoyl groups may be substituted include halogen 
atoms, carboxyl, carbamoyl, amino, cyano, nitro, lower alkanoyl, lower alkoxyl, lower 
alkoxycarbonyl, mono- or di-lower alkylamino, aryl, aralkyloxy, aryloxy, mercapto, lower 
alkylthio, lower alkythiocarbonyl, hydroxyl, carbamoyl, and mono- or di-lower 
alkylaminocarbonyl groups. 

Examples of aryl groups include phenyl, naphthyl, biphenyl, and anthryl groups. Aryl groups 

may have substituents. 

Examples of heteroaryl groups include furyl, thienyl, pyrrolyl.-imidazolyl, pyrazolyl, 
isothiazolyl, isoxazolyl, pyridyl, pyrimidinyl, quinolyl, isoquinolyl, quinazolinyl, quinolidinyl, 
quinoxalinyl, cinnolinyl, benzimidazolyl, imidazopyridyl, benzofuranyl, naphthylidinyl, 1,2- 
benzoisoxazolyl, benzoxazolyl, benzothiazolyl, oxazolopyridyl, isothiazolpyridyl, and 
benzothienyl groups. Furyl, thienyl, pyrrolyl, imidazolyl, and pyridyl groups are preferred. Aryl 
groups may have substituents. 

Examples of groups with which such aryl groups or heteroaryl groups can be substituted 
include halogen atoms, carboxyl, amino, cyano, nitro, hydroxyl, lower alkoxy, lower 
alkoxycarbonyl, mono- or di-lower alkylamino, lower alkanoyl, and optionally substituted lower 
alkyl groups. 

Examples of saturated or unsaturated 5- to 6-member heterocyclic groups preferably include 
heterocyclic groups with 1 or 2 nitrogen atoms or oxygen atoms as the hetero atoms. Specific 
examples of such heterocycles include pyrrolidine, piperidine, imidazoline, piperazine, 
tetrahydrofuran, hexahydropyrimidine, pyrrole, imidazole, pyrazine, pyrrolidinone, piperidinone, 
and morpholine. Pyrrolidine and piperidine are particularly desirable. Examples of saturated or 
unsaturated cyclic hydrocarbon groups include cyclopentyl and cyclohexyl groups. Examples of 
aminoalkyl groups include aminomethyl, aminoethyl, and aminopropyl groups. 

Heterocyclic groups and heterocyclic hydrocarbon groups may have substituents. Examples 
of groups with which heterocyclic groups and heterocyclic hydrocarbon groups may be 
substituted include lower alkyl, lower alkanoyl, carbamoyl, monoalkylcarbamoyl, 
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dialkylcarbamoyl, formimidoyl, alkanoymidoyl, benzimidoyl, carboxyl, alkoxycarbonyl,. 
carboxyalkyl, alkylcarbonylalkyl, aminoalkyl, alkanoylamino, alkanoylaminoalkyl, imino, and 
alkoxycarbonylimino groups. 

Examples of groups with which amino or aminoalkyl groups may be substituted include 
lower alkyl, pyrrolidinyl, pyrazyl, carbamoyl, monoalkylcarbamoyl, dialkylcarbamoyl, lower 
alkanoyl, formimidoyl, alkanoymidoyl, benzimidoyl, and alkoxycarbonyl groups. 

Here, groups such as alkyl groups, alkoxyl groups, and alkanoyl groups, and the alkyl, 
alkoxyl, and alkanoyl moieties of the various substituents, should have a carbon number of 1 to 
6. 

Examples of groups represented by the following formula 




are preferably selected from benzofuranyl, benzimidazolyl, indolyl, benzothienyl, benzothiazolyl, 
naphthyl, and tetrahydronaphthyl. 

Asymmetric carbon atoms are sometimes present in the aromatic amidine derivatives 
represented by General Formula (1) in the present invention, their salts, their solvates, or their 
salt solvates. In such cases, there may be optical isomers or stereoisomers based on such 
asymmetric carbon atoms. These optical isomers, stereoisomers, and their racemates are 
included in the present invention. 

In the present invention, preferred examples of the aforementioned aromatic amidine 

derivatives, salts of such derivatives, solvates of such derivatives, or solvates of salts of such 

derivatives include derivatives represented by General Formula (1), their salts, their solvates, or 

their salt solvates. The following are preferred examples. 

2-[4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)propionic 

acid, 

(+).2-[4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)propionic 
acid, 

(2S)-2-[4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2- 
naphthyl)propionic acid, 
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(2R)-2-[4-[((3R)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2- 

naphthyl)propionic acid, 

2-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)propionic acid, 

(+).2444(l-acetimidoyl-4-piperidyl)oxy]phenyl]-3K7-amidino-2-naphthyl)propionic acid, 

2-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-3-(5-amidinobenzo[b]thien-2-yl)propionic 

acid, 

2- [4-[((2S)-l-acetimidoyl-2-pyrrolidinyl)methoxy]phenyl]-3-(5-amidinobenzo[b]thien-2- 
yl)propionic acid, 

(+).2-[4-[((2S)-l-acetimidoyl-2-pyrrolidinyl)methoxy]phenyl]-3-(5-amidinobenzo[b]thien-2- 
yl)propionic acid, 

3- [4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-4-(5-amidinobenzo[b]thien-2- 
yl)butyric acid, 

2-[4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(6-amidino-l-ethyl-2- 

indolyl)propionic acid, 

2-[4-[((3R)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(6-amidino-l-ethyl-2- 

indolyl)propionic acid, 

2-[4-[(l -acetimidoyl-4-piperidyl)oxy]phenyl]-3-(6-amidino-l -ethyl-2-indolyl)propionic acid, 
N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2-naphthyl)methyl]-N'- 

methylsulfamide, 

ethyl N-[N-4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoyl]carbamate, 

4.[N_4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-(7-amidino-2- 

naphthyl)methyl]sulfamoyl]benzoic acid, 

N-[4-[( 1 -acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoylacetic acid, 

ethyl N-[N-[4-[(l -acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoyl]glycinate, 

N.rN.4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-(7-amidino-2- 

naphthyl)methyl]sulfamoyl]-N-ethoxycarbonylglycine, and 

N.psT.4.[(i. ac etimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoyl] glycine. 
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Particularly preferred are: 

(2S)-2-[4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-arnidino-2- 

naphthyl)propionic acid, 

( + ).2-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]0-(7-amidino-2-naphthyl)propionicacid 3 

( + ).2^4-[((2S)-l-acetimidoyl-2-pyrrolidinyl)methoxy]phenyl]-3-(5-amidinobenzo[b]thien-2- 
yl)propionic acid, 

ethyl N-[N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-(7-amidino-2- 
naphthyl)methyl]sulfamoyl]glycinate, 

N- [N-4-[( 1 -acetimidoyl-4-piperidyl)oxy]phenyl]-N-(7-amidino-2- 

naphthyl)methyl]sulfamoyl] glycine, and 

N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-(7-amidino-2-naphthyl)methyl]sulfanioyl 

acetic acid. 

Even more preferred are: 

(2 S)-2- [4- [((3 S)- 1 -acetimidoyl-3 -pyrrolidiny l)oxy ]phenyl] -3-(7-amidino-2- 

naphthyl)propionic acid hydrochloride pentahydrate, 

(+).2-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)propionicacid 

dihydrochloride, 

(+).2-[4-[((2S)-l-acetimidoyl-2-pyrrolidinyl)methoxy]phenyl]-3-(5-amidinobenzo[b]thien-2- 

yl)propionic acid dihydrochloride, 

ethyl N-[N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-(7-amidino-2- 

naphthyl)methyl]sulfamoyl]glycinate dihydrochloride, 

N-[N-4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoyl]glycine dihydrochloride, and 

N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoylacetic acid dihydrochloride. 

In the present invention, lipophilic substances are substances characterized by low 
hydrophilicity with water. Examples include higher alcohols, fatty acid, fatty acid salts, and 
esters of fatty acids and alcohol or polyhydric alcohols. They occur widely in the form of 
ingredients of fats and oils, lipids, and the like in the natural world. Natural fats and oils as well 
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as natural lipids containing such substances can be used as the lipophilic substance in the present 
invention. 

Higher alcohols, fatty acids, fatty acid salts, and esters of fatty acids and alcohols or 
polyhydric alcohols serving as lipophilic substances in the present invention are described below. 

Examples of lipophilic higher alcohols include C 6 to C 24 straight chain, branched, or cyclic 
alcohols, such as cetyl alcohol, stearyl alcohol, isostearyl alcohol, 2-octyldodecanol, and 2- 
hexyldecanol. 

Examples of lipophilic fatty acids include C 6 to C 13 saturated or unsaturated medium chain 
fatty acids and C I4 to C 22 saturated or unsaturated long chain fatty acids. Examples of medium 
chain fatty acids include caproic acid, enantoic acid, caprylic acid, pelargonic acid, capric acid, 
undecylic acid, undecylenic acid, and lauric acid. Examples of long chain fatty acids include 
myristic acid, pentadecanoic acid, palmitic acid, palmitoleic acid, margaric acid, stearic acid, 
oleic acid, linoleic acid, linolenic acid, nonadecanoic acid, arachidic acid, eicosanoic acid, 
arachidonic acid, and behenic acid. 

Examples of fatty acid salts include alkali metal and alkaline earth metal salts of the above. 
Examples of alkali metal salts include sodium and potassium salts, while examples of alkaline 
earth metal salts include magnesium and calcium salts. Examples of fatty acid salts include 
sodium caproate, sodium caprylate, sodium myristate, and sodium palmitate. 

Examples of esters of fatty acids and alcohols or polyhydric alcohols include esters of the 
aforementioned fatty acids and alcohols or polyhydric alcohols. Here, examples of alcohols 
include C, to C 8 straight chain, branched, or cyclic monohydric alcohols, such as methanol, 
ethanol, isopropanol, and butanol. 

Specific examples of esters of fatty acids and alcohols include butyl myristate, isopropyl 
palmitate, methyl stearate, and ethyl linolate. 

Examples of polyhydric alcohols include any compound having two or more alcoholic 
hydroxyl groups per molecule, such as ethylene glycol, polyethylene glycol, propylene glycol, 
polypropylene glycol, glycerin, polyglycerin, and sorbitan. Glycerin and polyglycerin are 
preferred. 

Examples of esters of fatty acids and polyhydric alcohols include fatty acid glycerin esters, 
fatty acid glycerin acetate esters, fatty acid glycerin lactate esters, fatty acid glycerin citrate 
esters, fatty acid glycerin succinate esters, fatty acid glycerin diacetyltartarate esters, fatty acid 
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polyglycerin esters, fatty acid ethylene glycol esters, fatty acid propylene glycol esters, fatty acid., 
polyethylene glycol esters, and fatty acid polypropylene glycol esters. 

Esters of fatty acids and polyhydric alcohols may be formed through the ester bonding of the 
fatty acid with one or more of the hydroxyl groups of the polyhydric alcohol. Ester bonding of a 
plurality of hydroxyl groups with esters may involve the same or different fatty acids. Medium 
chain fatty acids and long chain fatty acids are preferred fatty acids for forming polyhydric 
alcohol esters. 

Among esters of fatty acids and polyhydric alcohols, preferred esters are of fatty acids and 
glycerin or polyglycerin. Esters of medium chain fatty acids or long chain fatty acids and 
glycerin or polyglycerin are especially desirable. 

Specific examples include caproic acid glycerin esters, caprylic acid glycerin esters, capric 
acid glycerin esters, palmitic acid glycerin esters, stearic acid glycerin esters, and hydrogenated 
tallow fatty acid glycerides. Caprylic acid glycerin esters and capric acid glycerin esters are 
especially desirable. 

Esters of fatty acids and polyhydric alcohols are preferred as the lipophilic substance in the 
present invention. Esters of fatty acids and glycerin or polyglycerin are even more preferable, 
while esters of fatty acids and glycerin are best. Among such esters, any esters of medium chain 
fatty acids and glycerin as well as esters of long chain fatty acids and glycerin are preferred, 
while triesters of medium chain fatty acids and glycerin, monoesters of long chain fatty acids and 
glycerin, and triesters of long chain fatty acids and glycerin are especially preferred. 

Specific examples that are preferred include tricaprylic acid glycerin esters, tricapric acid 
glycerin esters, hydrogenated tallow fatty acid triglycerides, tripalmitic acid glycerin esters, and 
monostearic acid glycerin esters. Particularly desirable are mixtures of tricaprylic acid glycerin 
esters and tricapric acid glycerin esters, mixtures of tricaprylic acid glycerin esters, tricapric acid 
glycerin esters, and hydrogenated tallow fatty acid triglycerides, mixtures of tricaprylic acid 
glycerin esters, tricapric acid glycerin esters, and monostearic acid glycerin esters. 

These lipophilic substances are usually prepared using animal or plant starting materials and 
thus do not consist of a single fatty acid. They are nevertheless suitable for the purposes of the 
invention. In the present invention, the lipophilic substances may be used individually or in 
combinations of two or more. 
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The amount in which the lipophilic substance is blended in the pharmaceutical composition 
of the present invention should be suitably adjusted according to the type of the basic drug or the 
like, but is preferably 0.1 to 25 times, by weight, and more preferably 0.5 to 15 times, by weight, 
relative to the basic drug. 

In the present invention, cyclodextrins refer to a group comprising cyclodextrins and their 
derivatives. Specific examples include cyclodextrins such as a-cyclodextrin, p-cyclodextrin, and 
y-cyclodextrin, as well as their derivatives. 

Water-soluble cyclodextrins are preferred in the present invention. Examples include water- 
soluble p-cyclodextrin and water-soluble y-cyclodextrin, as well as their water-soluble 
derivatives. More specific examples include p-cyclodextrin, y-cyclodextrin, hydroxypropyl-p- 
cyclodextrin, hydroxypropyl-y-cyclodextrin, methyl-p-cyclodextrin, methyl-y-cyclodextrin, 
dimethyl-p-cyclodextrin, dimethyl-y-cyclodextrin, sulfobutyl-p-cyclodextrin, and sulfobutyl- 
y-cyclodextrin. Particularly desirable in the present invention are p-cyclodextrin, y-cyclodextrin, 
hydroxypropyl-p-cyclodextrin, and sulfobutyl-p-cyclodextrin. p-cyclodextrin is ideal. 

The amount in which the cyclodextrin is blended in the pharmaceutical composition of the 
present invention should be suitably adjusted according to the type of basic drug or the like. The 
greater the amount of cyclodextrin, the better the improvement of absorption. The amount 
(proportion) to blend is preferably 0.1 to 10 moles, and more preferably 0.3 to 7 moles, per mole 
basic drug. 

The combined use of a lipophilic substance and cyclodextrins in the present invention is 
preferred because of the even better improvement in the oral absorption of basic drugs. 

Particularly desirable pharmaceutical compositions in the present invention include: 
compositions comprising (2S)-2-[4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7- 
amidino-2-naphthyl)propionic acid hydrochloride pentahydrate, a lipophilic substance, and a 
cyclodextrin; compositions comprising (+)-2-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-3-(7- 
amidino-2-naphthyl)propionic acid dihydrochloride, a lipophilic substance, and a cyclodextrin; 
compositions comprising dihydrochloride, a lipophilic substance, and a cyclodextrin; 
compositions comprising (+)-2-[4-[((2S)-l-acetimidoyl-2-pyrrolidinyl)methoxy]phenyl]-3-(5- 
amidinobenzo[b]thien-2-yl)propionic acid dihydrochloride, a lipophilic substance, and a 
cyclodextrin; compositions comprising ethyl N-[N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]- 
N-(7-amidino-2-naphthyl)methyl]sulfamoyl]glycinate dihydrochloride, a lipophilic substance, 
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and a cyclodextrin; compositions comprising N-[N-4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]- 
N-[(7-amidino-2-naphthyl)methyl]sulfamoyl]glycine dihydrochloride, a lipophilic substance, and 
a cyclodextrin; and compositions comprising N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N- 
[(7-amidino-2-naphthyl)methyl]sulfamoylacetic acid dihydrochloride, a lipophilic substance, and 
a cyclodextrin. 

Of these, pharmaceutical compositions comprising (2S)-2-[4-[((3S)-l-acetimidoyl-3- 
pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)propionic acid hydrochloride pentahydrate, a 
lipophilic substance, and a cyclodextrin are especially desirable. 

Preparations of the pharmaceutical composition in the present invention can take any form 
permitting oral administration, such as dispersions, tablets, capsules, liquids, suspensions, and 
emulsions. 

Examples of forms which the pharmaceutical composition of the present invention can take 
when containing.a water-soluble basic drug and a lipophilic substance include semi-solid 
preparations such as emulsions, suspensions, and gels. Semi-solid preparations such as 
emulsions, suspensions, and gels can also be used to fill capsules. Capsules are preferred since 
they are easier for patients to take. 

Preparations can be produced in the usual manner, and can include suitable pharmaceutical 
additives such as excipients, disintegrants, binders, lubricants, fluidizers, dispersants, suspending 
agents, emulsifiers, preservatives, and stabilizers. 

Examples are given below, but the present invention is not in any way limited by these 
examples. 

EXAMPLES 

Comparative Example 1 

0.5 mg of (2S)-2-[4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2- 
naphthyl)propionic acid hydrochloride pentahydrate, a lipophilic substance, and a cyclodextrin 
(Compound A) were dissolved in 0.5 mL physiological saline. This was orally administered 
using an oral probe to rats (SD male rats, 8 weeks old, weighing 230 to 270 g; n = 7) without 
anesthesia. Blood was then drawn from the jugular vein under ether anesthesia at 0.5, 1, 2, 4, 
and 8 hours following administration. Compound A in the resulting plasma was quantified by 
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HPLC. The area under curve (AUC) and Cmax were determined based on the changes in the 
concentration of Compound A in plasma. 

As noted in Japanese Unexamined Patent Application (Kokai) 5-208946, Compound A has 
action in inhibiting blood clotting factor X, making it useful as an anticoagulant or 
antithrombogenic drug. 

Example 1 

y-cyclodextrin was blended in an amount 5 times greater, by molar ratio, that is, 7.26 mg, 
with 0.5 mg Compound A. The mixture was dissolved in 0.5 mL physiological saline and orally 
administered to rats in the same manner as in Comparative Example 1 . The concentration of 
unchanged compound in plasma was quantified to determine the AUC and Cmax. 

Example 2 

6.72 mg hydroxypropyl-P-cyclodextrin was blended instead of the 7.26 mg y-cyclodextrin in 
Example 1 , and the example was orally administered to rats in the same manner as in 
Comparative Example 1. The concentration of unchanged compound in plasma was quantified 
to determine the AUC and Cmax. 

Example 3 

14.52 mg y-cyclodextrin was dissolved in 0.5 mL physiological saline, and the example was 
administered to rats in the same manner as in Comparative Example 1. After 20 minutes, 
y-cyclodextrin was blended in an amount 5 times greater, that is, 7.26 mg, with 0.5 mg 
Compound A, and the mixture was dissolved in 0.5 mL physiological saline for oral 
administration to rats in the same manner as above. After 40 minutes, 14.52 mg y-cyclodextrin 
was dissolved in 0.5 mL physiological saline for oral administration to rats, and the 
concentration of unchanged compound in plasma was quantified to determine the AUC and 
Cmax. 
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Example 4 

Hydroxypropyl-p-cyclodextrin was blended instead of the y-cyclodextrin used in Example 3 
for oral administration to rats, and the concentration of unchanged compound in plasma was 
quantified to determine the AUC and Cmax. 

Example 5 

Instead of the y-cyclodextrin used in Example 3, p-cyclodextrin was dispersed to 
homogeneity in physiological saline in the form of a suspension for oral administration to rats, 
and the concentration of unchanged compound in plasma was quantified to determine the AUC 
and Cmax. 

Table 1 gives the AUC and Cmax determined in Comparative Example 1 and Examples 1 
through 5. 





Table 1 


(mean ± SD) 




AUC 
(hr-pg/mL) 


Cmax 
(Hg/mL) 


Comparative Example 1 


0.24 ±0.24 


0.12±0.10 


Example 1 


0.46 ± 0.20 


0.21 ±0.08 


Example 2 


0.52 ±0.38 


0.27 ± 0.20 


Example 3 


0.81 ±0.32 


0.27 ±0.08 


Example 4 


0.75 ± 0.22 


0.31 ±0.13 


Example 5 


0.91 ±0.45 


0.33 ±0.14 



The results in Table 1 show that the pharmaceutical composition for oral administration in 
the present invention comprising a basic drug and a cyclodextrin provided better oral absorption 
than when the basic drug was orally administered on its own. 
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Example 6 

0.5 mg Compound A was suspended in 0.5 mL a medium chain fatty acid triglyceride 
(mixture of tricaprylic acid glycerin ester and tricapric acid glycerin ester; tradename: Migliol 
812 medium oil, by Mitsuba Boeki). The compound was orally administered to rats in the same 
manner as in Comparative Example 1 except that a group of 5 SD male rats (8 weeks of age, 
weighing 230 to 270 g) was used. Blood was drawn to quantify Compound A in plasma so as to 
determine the AUC and Cmax. 

Example 7 

6.38 mg of p-cyclodextrin, an amount 5 times greater in terms of molar ratio relative to 
Compound A, was blended with 0.5 mg Compound A. The mixture was suspended in 0.5 mL 
medium chain fatty acid triglyceride (tradename: Migliol 812 medium oil, a mixture of 
tricaprylic acid glycerin ester and tricapric acid glycerin ester, by Mitsuba Boeki) for oral 
administration to rats in the same manner as in Example 6. Blood was drawn to quantify 
Compound A in plasma so as to determine the AUC and Cmax. 

Example 8 

7.29 mg y-cyclodextrin was blended instead of the p-cyclodextrin used in Example 7 for oral 
administration to rats in the same manner as in Example 6. Blood was drawn to quantify 
Compound A in plasma so as to determine the AUC and Cmax. 

Example 9 

Olive oil was used instead of the medium chain fatty acid triglyceride used in Example 7 for 
oral administration to rats in the same manner as in Example 6. Blood was drawn to quantify 
Compound A in plasma so as to determine the AUC and Cmax. 
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Example 10 

A mixture of a medium chain fatty acid triglyceride and tripalmitic acid glycerin ester (9:1 
weight ratio of medium chain fatty acid triglyceride:tripalmitic acid glycerin ester) was used 
instead of the medium chain fatty acid triglyceride used in Example 7 for oral administration to 
rats in the same manner as in Example 6. Blood was drawn to quantify Compound A in plasma 
so as to determine the AUC and Cmax. 

Table 2 gives the AUC and Cmax determined in Examples 6 through 10. 



Table 2 

(mean ± SD) 





AUC 


Cmax 




(hr-|ig/mL) 


(Hg/mL) 


Example 6 


1.03 ±0.53 


0.22 ±0.13 


Example 7 


1.66 ±0.50 


0.39 ±0.16 


Example 8 


1.66 ±0.90 


0.41 ±0.25 


Example 9 


1.06 ±0.36 


0.25 ±0.12 


Example 10 


0.99 ±0.32 


0.24 ± 0.08 



Comparative Example 2 

Compound A was dissolved in physiological saline for oral administration to monkeys 
(males, wild cynomolgus monkeys, weighing 2.4 to 3.3 kg; n = 4) in doses of 2 mg/mL/kg using 
a stomach tube without anesthesia. Blood was drawn from the femoral artery 0.5, 1 , 2, 3, 4, and 
8 hours following administration. The concentration of Compound A in plasma was quantified 
by radioimmunoassay. The AUC and Cmax were determined on the basis of changes in the 
concentration of Compound A in plasma. 

Example 1 1 

62.8 mg of p-cyclodextrin, an amount 4.1 times greater, by molar ratio, was mixed with 6 mg 
Compound A, and the mixture was suspended in 70.3 mg medium chain fatty acid triglyceride 
(tradename: Migliol 812 medium oil, by Mitsuba Boeki). This was used to fill gelatin capsules 
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- (No: 5)v One capsule was orally administered-per -monkey. Blood was drawn in the-same — 

manner as in Comparative Example 2, and the concentration of compound A in plasma was 
quantified to determine the AUC and Cmax. 

Example 12 

30.6 mg of p-cyclodextrin, an amount 2.0 times greater, by molar ratio, was mixed with 6 mg 
Compound A, and the mixture was suspended in 89.4 mg medium chain fatty acid triglyceride 
(tradename: Migliol 812 medium oil, by Mitsuba Boeki). This was used to fill seamless capsules 
(2 mm in diameter). The microcapsules were orally administered in a dosage of 6 mg Compound 
A/head. Blood was drawn in the same manner as in Comparative Example 2, and the 
concentration of compound A in plasma was quantified to determine the AUC and Cmax. 

Example 13 

70.3 mg of a mixture of a medium chain fatty acid triglyceride and hydrogenated tallow 
triglyceride (tradename: Trifat T52, by Nikko Chemical) (9:1 weight ratio of medium chain fatty 
acid triglyceride:hydrogenated tallow fatty acid triglyceride) was used instead of the medium 
chain fatty acid triglyceride used in Example 1 1 for oral administration to monkeys in the same 
manner as in Example 1 1 . Blood was drawn to quantify Compound A in plasma so as to 
determine the AUC and Cmax. 

Example 14 

70.3 mg of a mixture of a medium chain fatty acid triglyceride and monostearic acid glycerin 
ester (tradename: Cutina GMS-RP, by Henkel) (19:1- weight ratio of medium chain fatty acid 
triglyceride:monostearic acid glycerin ester) was used instead of the medium chain fatty acid 
triglyceride used in Example 1 1 for oral administration to monkeys in the same manner as in 
Example 1 1 . Blood was drawn to quantify Compound A in plasma so as to determine the AUC 
and Cmax. 
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Example 15 • 

70.3 mg of a mixture of medium chain fatty acid triglyceride and monostearic acid glycerin 
ester in which the ratio was 39:1 instead of the ratio of 19:1 used in Example 14 was used for 
oral administration to monkeys in the same manner as in Example 1 1 . Blood was drawn to 
quantify Compound A in plasma so as to determine the AUC and Cmax. 

Table 3 gives the AUC and Cmax determined in Comparative Example 2 and Examples 1 1 
through 15. 



Table 3 

(mean ± SD) 





AUC 
(hr^g/mL) 


Cmax 
(jig/mL) 


Comparative Example 2 


0.28 ± 0.12 


0.08 ± 0.04 


Example 1 1 


0.54 ±0.27 


0.19 ±0.09 


Example 12 


0.39 ± 0.99 


0.13 ±0.04 


Example 13 


0.62 ±0.1 8 


0.23 ± 0.07 


Example 14 


0.58 ±0.15 


0.31 ±0.13 


Example 15 


0.99 ±0.68 


0.48 ±0.32 



The results in Tables 1, 2, and 3 show that the pharmaceutical compositions of the present 
invention, which comprise a basic drug and a lipophilic substance and/or cyclodextrin, were 
characterized by better oral absorption than when basic drugs were orally administered on their 
own (Comparative Examples 1 and 2). 
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CLAIMS 



1 . A pharmaceutical composition for oral administration, comprising a) a basic drug, and b) 
a lipophilic substance and/or a cyclodextrin. 

2. A composition according to Claim 1, wherein the a) basic drug is an aromatic amidine 
derivative, a salt of such a derivative, a solvate of such a derivative, or a solvate of a salt of such 
a derivative. 

3. A composition according to Claim 1 or 2, wherein the a) basic drug is a derivative of an 
aromatic amidine of the following Formula 1, a salt of such a derivative, a solvate of such a 
derivative, or a solvate of a salt of such a derivative. 



(where R 1 is a hydrogen atom or lower alkoxyl group; 

R 2 is a hydrogen atom, lower alkyl group, lower alkoxyl group, carboxyl group, alkoxycarbonyl 
group, carboxyalkyl group, or alkoxycarbonylalkyl group; 

R 3 is a hydrogen atom, carboxyl group, alkoxycarbonyl group, carboxyalkyl group, 

alkoxycarbonylalkyl group, carboxyalkoxyl group, or alkoxycarbonylalkoxyl group; 

R 4 is a hydrogen atom, halogen atom, amino group, cyano group, nitro group, hydroxyl group, 

lower alkyl group, or lower alkoxyl group; 

n is a number from 0 to 4; and 

A is a C, to C 4 alkylene group optionally substituted with 1 or 2 hydroxyalkyl groups, carboxyl 
groups, alkoxycarbonyl groups, carboxyalkyl groups, or alkoxycarbonylalkyl groups, or is a 
group represented by the Formula 




Formula (1) 



— B— N — 
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{where B is a lower alkylene group or carbonyl group; R 5 is a hydrogen atom or a group 
represented by the formula -D-W-R 6 (where D is a group represented by the formula 

Z 
II 

— c — 

(where Z is an oxygen atom or sulfur atom), a group represented by the formula 

O O 
II II 

— c — c — 

or a sulfonyl group, 

W is a single bond or a group represented by -NR 7 - (where R 7 is a hydrogen atom, carbamoyl 
group, lower alkoxycarbonyl group, mono- or di-lower alkylaminocarbonyl group, lower 
alkylsulfonyl group, mono- or di-lower alkylaminothiocarbonyl group, optionally substituted 
lower alkyl group, or optionally substituted lower alkanoyl group), 

R 6 is a hydroxyl group, lower alkoxyl group, optionally substituted lower alkyl group, optionally 
substituted aryl group, or optionally substituted heteroaryl group)}; 
X is a single bond, oxygen atom, sulfur atom, or carbonyl group; 

Y is an optionally substituted saturated or unsaturated 5- or 6-member heterocyclic group or 
cyclic hydrocarbon group, optionally substituted amino group or optionally substituted 
aminoalkyl group; and 
the group represented by 




is selected from indolyl, benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, 
benzothiazolyl, naphthyl, tetrahydronaphthyl, and indanyl. 

4. A pharmaceutical composition according to Claim 3, wherein the group represented by 
General Formula (1) 
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is a group selected from benzofuranyl, benzimidazolyl, indolyl, benzothienyl, benzothiazolyl, 
naphthyl, and tetrahydronaphthyl. 

5. A composition according to Claim 3 or 4, wherein the saturated or unsaturated 5- or 6- 
member heterocyclic group in General Formula (1) includes 1 to 2 nitrogen or oxygen atoms as 
the hetero atoms. 

6. A composition according to Claim 4 or 5, wherein the saturated or unsaturated 5- or 6- 
member heterocyclic group in General Formula (1) is a pyrrolidinyl or piperidyl group. 

7. A composition according to any of Claims 3 through 6, wherein the aromatic amidine 
derivative, a salt of such a derivative, a solvate of such a derivative, or a solvate of a salt of such 
a derivative is selected from the following group. 

2-[4<(3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)prop^ 

acid, 

(+)-2-[4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidm^ 
acid, 

(2S)-244-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2- 

naphthyl)propionic acid, 

(2R)-2-[4-[((3R)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2- 

naphthyl)propionic acid, 

2-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)propionic acid, 
(+)-2-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)propionic acid, 
2-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-3-(5-amidinobenzo[b]thien-2-yl)propionic 

acid, 

2- [4-((2S)-l-acetimidoyl-2^ 
yl)propionic acid, 

(+).2- [44((2S)- 1 -acetimidoy 1-^^^ 
yl)propionic acid, 

3- [4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-4-(5-amidinobenzo[b]thien-2- 
yl)butyric acid, 

244-[((3S)-l-acetimidoyl-3-pyn-olidinyl)oxy]phenyl]-3<6-amidino-l-ethyl-2- 
indolyl)propionic acid, 
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2-[4-[((3R)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(6-amidino-l-ethyl-2- 
indolyl)propionic acid, 

2-[4-[(l -acetimidoyl-4-piperidyl)oxy]phenyl]-3-(6-amidino-l -ethyl-2-indolyl)propionic acid, 
N.[4-[(l.acetimidoyl-4-piperidyl)oxy]phenyl]-NK7-amidino-2-naphthyl)methyl]-N'- 

methylsulfamide, 

ethyl N-[N-4- [( 1 -acetimidoy l-4-piperidyl)oxy ]phenyl]-N- [(7-amidino-2- 

naphthyl)methy 1] sulfamoy 1] carbamate, 

4.[N_4.[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoyl]benzoic acid, , 

N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoylacetic acid, 

ethyl N-[N-4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoyl]glycinate, 

N.[N.4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoyl]-N-ethoxycarbonylglycine, and 

N.[N.4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoyl] glycine. 

8. A composition according to any of Claims 3 through 7, wherein the aromatic amidine 
derivative, a salt of such a derivative, a solvate of such a derivative, or a solvate of a salt of such 

a derivative is selected from the following group. 

(2S)-2-[4-[((3S)-l-acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2- 

naphthyl)propionic acid hydrochloride pentahydrate, 

(+).2-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)propionicacid 

dihydrochloride, 

(+)_244-[((2S)-l-acetimidoyl-2-pyrrolidinyl)methoxy]phenyl]-3-(5-amidinobenzo[b]thien-2- 

yl)propionic acid dihydrochloride, 

ethyl N-[N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl] sulfamoy l]glycinate dihydrochloride, 

N.[N.4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 

naphthyl)methyl]sulfamoyl]glycine dihydrochloride, and 
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N-[4-[(l-acetimidoyl-4-piperidyl)oxy]phenyl]-N-[(7-amidino-2- 
naphthyl)methyl]sulfamoylacetic acid dihydrochloride. 

9. A composition according to any of Claims 1 through 8, wherein the lipophilic substance 
is one or more selected from the group consisting of higher alcohols, fatty acids, fatty acid salts, 
and esters of fatty acids and alcohols or polyhydric alcohols. 

10. A composition according to any of Claims 1 through 9, wherein the lipophilic substance 
is an ester of a fatty acid and glycerin. 

1 1. A composition according to any of Claims 1 through 10, wherein the lipophilic substance 
is an ester of a medium chain fatty acid and glycerin. 

12. A composition according to any of Claims 1 through 10, wherein the lipophilic substance 
is a mixture of an ester of a medium chain fatty acid and glycerin, and an ester of a long chain 
fatty acid and glycerin. 

13. A composition according to any of Claims 1 through 10, wherein the lipophilic substance 
is a mixture of an ester of caprylic acid and glycerin, and an ester of capric acid and glycerin. 

14. A composition according to any of Claims 1 through 1 1, wherein the lipophilic substance 
is a triester of a medium chain fatty acid and glycerin. 

15. A composition according to any of Claims 1 through 10 and 12, wherein the lipophilic 
substance is a mixture of an ester of tricaprylic acid and glycerin, an ester of tricapric acid and 
glycerin, and an ester of monostearic acid and glycerin. 

16. A composition according to any of Claims 1 through 10 and 12, wherein the lipophilic 
substance is a mixture of an ester of tricaprylic acid and glycerin, an ester of tricapric acid and 
glycerin, and a hydrogenated tallow fatty acid triglyceride. 

17. A composition according to any of Claims 1 through 16, wherein the cyclodextrin is a 
water-soluble cyclodextrin. 

18. A composition according to any of Claims 1 through 17, wherein the cyclodextrin is one 
or a mixture of two or more selected from the group consisting of (3 -cyclodextrin, y-cyclodextrin, 
water-soluble p-cyclodextrin derivatives, and water-soluble y-cyclodextrin derivatives. 

19. A composition according to any of Claims 1 through 18, wherein the cyclodextrin is (5- 
cyclodextrin. 

20. An emulsion preparation comprising a composition according to any of Claims 1 through 

19. 



1 
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21. A suspension comprising a composition according to any of Claims 1 through 19. 

22. A capsule agent comprising a composition according to any of Claims 1 through 19. 

23. A capsule agent comprising a composition according to Claim 21. 

24. A pharmaceutical composition for oral administration comprising (2S)-2-[4-[((3S)-l- 
acetimidoyl-3-pyrrolidinyl)oxy]phenyl]-3-(7-amidino-2-naphthyl)propionic acid hydrochloride 
pentahydrate, an ester of tricaprylic acid and glycerin, an ester of tricapric acid and glycerin, an 
ester of monostearic acid and glycerin, and p-cyclodextrin. 

25. A capsule agent comprising a composition according to Claim 24. 
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;u) 7 ;i0 - 3- (7-r=> ; y-2 - t7f;i) t'd h'^- >W 

i&TKK&JSPU 77 F (SD^fett£77 K 8iS^ f*ft 2 3 0 - 2 7 0 g, n 

= 7) izmmmy. mnrnvy^^m^^xmn^Ltco t%m%:, o. 5. u 

2 0 
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^(Dit^A^m'MmW9 b ~? a - (HPLC) OmfelsKo 

ibtifcit-£<®A(D!km*mmmfrt>, sk^mm-^mmmTmm (auo 

[flMJ 1 ] 

Yfc-^AO. 5mg(C. -e;UJtT5{g»-r/i^)*) 7. 2 6mg©r - ot^x 
h'J^S^U 0. 5^©^a^^7K(r^li?bT. itmm 1 t^llcD^CT 

[H»J 2 ] 

^M#J 1 r - of+X h 'J > 7 . 2 6mg©ft^0 (1 1 Kn + i/ 

h'Jl- 0 - i/^of+X h U >£- 6 . 7 2mglS-£ U J£&#J 1 tl^fS©^ 
Ct7 7 hdSPfS-^U I&LS£**^fc#»K£ft!l;£U AU C feck O'C max £ 

[^l«J 3 ] 

14. 5 2mg©7 -i/^nf+^ h >J >£0. 5 m4©£JEI&&zk<::J£*? LT. 
*;HtT'5fgS-r^t>-& 7. 2 6mg<£> r - '> ? o-r + X h 'J >£SS-£ U 0. 5 
^14. 5 2mg© r - is 9 n-r + ;* h U 0 . 5 m4CD£Sit£zR{::i&fl¥ LT 

[Hifefli 4 ] 
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£U AUCfccfc^Cmax £#a6/c 0 

mmm 5 ] 

JiIBJfcKflJ 1 & ct 0'H»'J 1 — 5 "CSfcafc/c A U C *> «fc £>* C max £^ 1 (C ^"To 



(¥*£±S. D. ) 





AUC 
(hr • i±%/ ™V) 


C m a x 

( u g/mS) 


ttmm i 


0. 24±0.24 


0. 12±0. 10 


njfeflj i 


0.46±0.20 


0.21 ±0.08 


iM#'J 2 


0. 52±0.38 


0. 27±0. 20 


fM#J3 


0.81 ±0.32 


0.27±0. 08 


HMf'J 4 


0.75 ±0.22 


0.31±0. 13 


5 


0. 91 ±0. 45 


0.33±0. 14 



a o . 5 mg^ o . 5 ndcD^mmmm v u r u -t? u k ( h u * y u r 

(8il<£\ ft! 2 3 0 - 2 7 0 g) £lf¥5E<hbTffl^£J£Wi, Jfc&#J 1 t 

2 2 
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TAUCfcitfCniax /c 0 

[^wj 7 ] 

Yfc^AO. 5mgC. MAi:^ U ^ ;UitT 5 ^M© £ - ? □ t^X h 
U > 6 . 3 8 mg^IE^ U 0 . 5 mS(D^mmmm h 'J r 'J -fe 'J K [i^ a n n £ : * 
U 8 1 2 «f (h'J^^'J -t? U ^Xf^Ufc^tf h 'J * ^ 'J > 

n^'j -tr v >x7f/i/0S^i) > ^ % y<nB&'] ci^bt, nsfeflje trans 

AUCfc <=fc£J ; 'Cmax &>£i6tzo 

mmm 8 ] 

^l»J 7 (r & tt -5 > £ - '> ^ a Xh'J> ©ft*> 0 d 7 - ? a f^r XHJ 
>£7. 2 9mggE£U ^M#J 6 t^mo^S^X^ y M:iPS4 U jfiL7&£ 

[Ili?J 9 ] 

^Jfefll 6 ^lB]^©^j£("r^ »y M:gP^U Skm&UML, jfSLm*<D<t&VB 

C^ife^j io] 

•b U K : h 'J >*)\s X ^ >S£?" U -b U > XX-r;U= 9 : 1 (fimJt) ) ^ 
ift-CWe tl^«l©^j*C"r5 y K:IPS4U ]fiiffi£$MfcU M^fb-^A 
£#|J^LTAUC*> £tf Cmax &&*btc 0 
_bieHS(S#J 6 — 1 0T'^a6/iAUC*>«J;t/Cmax ^I2C^t 0 
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2 

(W±S.D.) 





AUC 
(hr • ug/mQ) 


C max 

( u g/mS) 


mmm 6 


1.03±0.53 


0. 22±0. 13 




1. 66±0. 50 


0. 39±0. 16 


mmm s 


1. 66±0. 90 


0.41±0.25 


mmm 9 


1.06±0. 36 


0. 25±0. 12 


mmmio 


0. 99 + 0. 32 


0. 24±0. 08 



litmm 2 ] 

•|4*-^-rif;U. ftf 2. 4 — 3. 3 kg. n = 4) C:&EJiWT\ ^Pfflv-^> 
f-a-7'^ffll>TSPS4l/: 0 0. 5. K 2. 3. 4 8 

T -y-t^^CJ: «9»£L/co f#^*l/cffc^A©M«Sft£1£7^. AUCfc 
CfMtf'J 1 1 ] 

{fc£^A 6mg(l. ^;bitt-4 . lfi©j8-^?Df+Xh'J>6 2. 8mg£ 
U 7 0. 3 mg©*8UliKrge b 'J U -t? U K (f8j n a n £ : ^'Jt-;l/8 1 2 
4»f3iitfu S ^<g^*±) tcSiSb/cfecD^ :/-tr;u (5-^-) K&fcb 

T> t;n:ii7^t;^lP^U it^'J 2 tl^lfcD^^-eM^^^ b, jfo. 
5f 4 , ©<b^^)A^iliJ^bTAU Cfc £tKCmax ^^a6/c Q 

[HflEfll 1 2 ] 

IL^A 6mg(C. *J\,tfrT?2. 0 i§S©/3 - ? Df+X h 'J > 3 0 . 6 mg£- 
U 8 9. 4 mgO + IIBf h 'J ^ 'J -tr »j K (iS&ig : l7Vir-)\>Z 1 2 
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mm) (C?£*!LT. 1t&<®) A 6 mg/headOS-^itc £ «£ 9 ^-T ? a * y-fc 
AU Cfc iiO'Cmax &>fcl6tc 0 

mmm 1 3 ] 

1 1 cifctf 3> + librae hj -t? u K©tt^0(r. tpmmttmh 1 ) 

f U -fr 'J KirTK^SSfin^lIf HtflSBe h 'J ^ 'J * U K (f8j n a n £ : T r i f a t 
T 5 2 . B^t*r I # ;t4±) OWL&<® CHJUilD&Hfc Y U 7 U -t? U K : Tkit^jfJP^Jjf 
!ffl£8fc h U 7 U * U K= 9 : 1 (fiiifc) ) 7 0. 3mg£ffltv ^ifiitfj 1 1 tffl 

AU Cfcct^'Cmax £##>fco 
[HIW 1 4 ] 

f >J -tr 'J KttyxfT'J yir'J-b'JyiXfi (iffi d°d£ : cut i n a 
GMS-RP. ^>^^t±) ©S^«8 (*8MtB£B*h U ^'J-b'J K : *;Xr7 
'J >i^'Jt'J >iXrA = 1 9 : 1 (MJfc) 7 0. 3mg£flH^ ^Jfc0»J 1 1 

TAUC&^O'Cmax *^J6^ G 
[glifcffl 1 5] 

> iXf-^OS^lt* 19:1^^39:1 dftx./^^ 7 0 . 3mg€:flH\ 

A^itltAU Cfe J; OX max /c Q 
_tiaJ£l£tf'J 2 & <fc tf%W\ 1 1~1 5 T"$i6fcAU C&^tfCmax^-g 3 (l^ 

to 
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3 

(¥*£±S.D.) 





AU C 
(hr • u.g/m6) 


( u %/m£) 


mm 2 


0. 28±0. 12 


0. 08±0. 04 


rnmmn 


0. 54±0.27 


0. 19±0. 09 


mmm\2 


0. 39±0.99 


0. 13±0. 04 


rnmmn 


0. 62±0. 18 


0. 23±0. 07 


mmmu 


0. 58±0. 15 


0.31±0. 13 


fHJ&#lJl5 


0. 99±0. 68 


0. 48±0. 32 



iiiitiSifcli^^f+x h »J ymz-a'Sir %&Mffl.f&<®}, £><5i^lii&3£t?fe 
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If * CD & ffl 

1. (a) m»'l»*$k (b) Hltt^K*JJ:C>*/*^l±'>^D-r + 

3. (a) iMStM^. TIE— J&it ( 1 ) T^;b£n3^§J£T ~ S*>0Nf 
3fc^ 1 £ felt 2 ia«&CDiffiJ£ < &)o 

( 1 ) 



R2 R3 




( 1 ) 



n^->^y^'-;H, # # + -> T ;u 4- ;u £ * li T ;u 3 + -> * )l — A T ; 1/ 4=- 

,1,^ 7;i/3^-/^;i/^;b7;l/+;H, ^;^>^7il/3 + ->;H^fcli7;l- 
R 4 UzKitH^ ad^>^ 7;7i, ->7;l, -hng. ?J<^S> M 

t ;u * )i m £ tz it i&m. t ji =j ^ -y ji m & ^ u . 
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I 

— B-N — 

(i7j^Jfi^£/c(«-D-W-R 6 tg^^n^l (xt*. D(i5C 
Z 

— C — 
0 0 

II II 

— c— c— 

is Si S j& W b T ^ T «k i ^ffi r ;u S ^ li S8I S 

2 8 
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4 . — J&jS ( 1 ) t> 



6. — ©it (1) *K «afD*/i{±^iafOCD5~6ft31©fi3g3gS;S^ t'DiJ 
2 - [ 4 - [ ( ( 3 S) - 1 -T-b h-T $ K-f 3 - t°o ij i?j=.;U) ir^riyl 
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7*-*] -3- (7 -TIPS ^Dt't>i, 
( + ) - 2 - C 4 - [ ( ( 3 S) - l -T-b I )l- 3 - £a >J 
**^] 7x~^] -3- ( 7 -T * >>y - 2 -t7f;i/) ^at't>i, 
(2S)-2-[4-[((3S)-l -T-tr h-T i Jl- 3 - li a U iS-Jl) 

"3- (7-7;-^;-2-t7f;b) 7 , nh t t>i, 
( 2 R) - 2 - [4 - [ ( ( 3 R) - l -T-tr h -f * K>f 3 - b°a 'J >>~;U) 

-3- (7-7;^;-2-t7f^) 

2 _ [ 4 - [ ( i -T-t? h-r ^ K-r a- 4 - »j 7x-;H - 

3- (7-T;i?;-2-t7f;b) ^DtT^-y^ 

( + ) - 2 - [ 4 - [ ( l -T-fe h-f 5 K-T.^l/- 4 - h'^'J i^U) 7 x 

_ 3 _ (7-T;-^;-2-t7f^) :/ah°;*->i£. 

2 _ [ 4 - [ ( i -r-t? h-r $ K-r ;u- 4 - e^u 7 * — - 

3 _ (5-7;^;^>y [b] ^^>- 2 --co 

2 - [ 4 - [ ( ( 2 S) - l - T-tr h -f * K-T Jl~ 2 - f o >J i>J=.;U) ^ h^->] 
7l -A-] -3- (5-T^;^>'/ [b] ^>-2--r;u) 7-oet>l, 

( + ) - 2 - [4 - C ( (2 S) -l-7*h-fi >U - 2 - fcTn 'J ^^.;t,) 

p< h*->] 7*-^] -3 - (5-7;^y^// Lb] 2->r;u) 7° 

3 - [ 4 - [ ( ( 3 S) — l— T-trh^I'^ K -f ^ - 3 - t" a 'J iS-Jl) 
7x~;U] - 4- (5-7;^;'<>7 [b] > - 2 - f ;U> 

2 - [4 - [ ( (3S) - l- T-trh-r^K-r^-3-k°o'J i>-;U) 

- 3- (6-T^y- l -xf;l,-2->f>KU) 7oft>l, 
2-[4-[((3R)-l -T-tr h >f ~ Jl- 3 - fa >J s?j=.;u) 
7 x~A] - 3 - (6-7;^y-l-xf/l/-2-^>K'J^) 7° a t 0 * >fifc. 

2 _ [4 - [ ( i - T-b h-f ~ K-f 4 - h°^'J S^IO 7 x— ;U] - 

3 - ( 6 -T ^ V> J - l -i^-^U- 2 ->f > K 'J AO t: 0 ^" 

3 0 
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N- [4 - C ( 1 -T-tr h-T ^ K-f ;u- 4 - fc*^ 'J 7 x— ;U] - 

N _ [ (7-T^y-2-t7f^) yf^b] "N* -yf;bX;l/7rU\ 
x ^ ;t/ n- [N - 4 - [ ( 1 -T-fe h-f S K-T 4 - U iSJl) ir*'y~\ 

7 -N- [ (7-T;i?;-2-t7fA) yf^] X;U7 y ^-f ;u] 

4 _ [ N _ 4 _ [ (i h^r 5 K^T^U- 4 - t 0 ^ 'J S^U) 7 x— ;!/] 

_ N _ [ (7-7;^;-2-t7f^) X^^t*^^] -y 

? T > «y H\ 

N _ [ 4 _ [(l-7th^F-f^-4 - h°^U S*;L0 !7x^;U] - 

N _ [ (7-7;^;-2-t7f^) t ^ ^ T -tr r" -f -y ? t 

N _ [ N _ [ 4 _ [ (i-7th>f ; K-T 4 - fc'^'J ^U) 
7x— ;U] -N- C (7-7;^;-2-t7f A) /f-^] X^t^^ 
U £/ * - K 

N _ [ N _ 4 - [ ( i -r-tr h>T S K-f 4 - t°^'J ^>>10 + 7 x — ;U] 
-N- [ ( 7 -T ' "J J - 2 - t7f^) /f-Jbl X ;t/ 7 r * ;U] -N-xl> 

^ -> # ;U ;i/ r U •> «k O* 

N _ [N - 4 - [ >>;U) J*-*!/] 7x^H 

_ N _ [ (7-7;^;-2-t7fA) /^Jl~] ^7?^^] ^'J^>o 

i*©^0^fn^^ jejtosu 3-7 cD^-rn^ 

( 2 S) - 2- [4 - C((3S) -l-7tl«^H;b-3-tDiJ i^-AO 
^-^S/] 7x^] -3- (7-7;^;-2-t7f^) !7°nt:3->^ ig& 
£ 5 Tkftl&U 

( + ) _ 2 - [4 - [( 1 - T-tr h-T ^ K-T;U - 4 - t°^U >>;10 7 x 

3 1 



WO 98/26803 



PCT/JP97/04650 



_ 3 _ (7-7;^y-2-t7f^) ^Dh't>i 2 
( + ) - 2 - 14 - [ ( (2 S) - 1 -T-tr h-T ^ 2 - fa "J S^;U) 

y 7 j.^-;!/] - 3- (5-7^;^>y [b] ^^>- 2 7° 

^^.jl N_ [N- [4 - [ ( 1 - T-fe h>T S K-OU - 4 - fcf<'J i^U) 

-N- [ ( 7 -T i "J J - 2 - A) ^^^] ^Jly Jll 

^ U S/ * - h 2 

& .iO'N- [N - 4 - C ( 1 -T-t? h-T ^ K-T^U- 4 - t'^'J S^U) 7 
_ N _ [ (7-T;^;-2-t7f^) A] X^r^-OH 7* 
■J S/ > 2 tM@£i^ 

N _ [ 4 _ [ ( i -y-t h^f ? K-r;i/- 4 - e^u ^-+->] 7x^] - 

isy K 2^i^o 

i o ©^-rn^ i ig(ii£«o©ffij35c^o 

i&<t ?*'J -fe »J y £©xx-r;U©iS'&®lT'£>£!t#^ 1 — 10 o^-rti^ 1 ildffi. 
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1-11 cD^-rn^ i is<'f£ifc©ffij»o 

y -tr y vx^f^fc^^yxfT u y -t? >j >ix-r-;u©jg^^jT*>stS 
?fcig 1 — 10 J: O'ft l 2 ©^-rn^ l Jg{wIBf6©a[fiK«Bao 

ig l ~ l 0 fc<£tfft#il 1 2 ©i^-fti^ 1 ii(^fei£©£&JM!o 

i 7. i/^Df+xF'jv^ 7j<M£->? o-r-'^-^ h y >m~v&&m>£m. l 
~ i 6 oi^tn^ i iitcifiifeoffl^o 

* h y >gi#f*fr SStfttS 1 2 S^JiOfi^T-fe^^ 

^1 — 17 OlW 1 JM(Cf£m©Me5c^)o 

1 9. -y^nf + X h U /5-i/C7 a-r + X h U 1 — 
1 8 <D\,^imfr 1 Jl(rlBi5c©ffi^#Jo 

2 0. w^ig i ~ i 9 ©i^tn^ i ig(iseiS4©M^^)^-#wt" § iv^-; 3 > 

2 i . i ~ i 9 ©^-rn^ i iKcgsui©®^^'^^ sssiio 
2 2. twig i — i9 ©<^-m^ i ^jciEifecDjafiSc^^-g-w-rs^^-t^Jo 
2 3. i (ciam©^^^^^^ 0 -^^ 

24. ( 2 S) "2 - [4 - [ ( ( 3 S) - 1 -7ir h-f ; H A- 3 - to 
y i^/U) -3 - (7-T^;-2-t7f^) h 0 * 

r <j -tr y >x^f^ tyxfr y -tr y yz-^ j r)i$5&zJ : B -is 9 of 5 

2 5. IS^2 4 ^^©ffi^^^^t-^Tjy-t^^Jo 

3 3 
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